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When in  164^, the  g e n e r a l  c o u r t  of th e  New E n g l a n d  c o lo n i e s  
d e c r e e d  th a t  e a c h  tow n  of f if ty  h o u s e h o l d e r s  w a s  to  i n s u r e  e a c h  ch i ld  
t r a i n i n g  in the  s k i l l s  of r e a d i n g  a n d  w r i t i n g ,  th e  s t a g e  w a s  s e t  f o r  a 
p a t t e r n  in  e d u ca t io n  w h ich  e x i s t s  e v e n  to d ay .  " I t  w a s ,  " o b s e r v e d  the  
c o u r t ,  " th e  one c h i e f  p r o j e c t  of the  o ld  d e l u d e r  S a ta n  to  k e e p  m e n  f r o m  
th e  know ledge  of the  s c r i p t u r e s .  The  s c h o o l s  w e r e  d e v e lo p e d  to 
t e a c h  c h i l d r e n  to  r e a d  fo r  th e  p r i m a r y  p u r p o s e  of r e a d i n g  the  Bib le  
a n d  t h e r e b y  f r u s t r a t e  " the  o ld  d e l u d e r "  i n  h i s  av o w ed  o b j e c t i v e s .
S ince  th a t  t i m e  e l e m e n t a r y  s c h o o l s  h a v e  h e l d  a s  a  p r i m a r y  p u r p o s e  
( p e r h a p s  e v en  th e  p r i m a r y  p u r p o s e )  th e  d e v e lo p m e n t  of a  r e a d i n g  
a b i l i ty .
In  1931 D a v id s o n  found th a t  f i r s t  g r a d e  t e a c h e r s  sp en t  a n  a v e r a g e
of t h i r t y  p e r c e n t  of t h e i r  t i m e  on  t e a c h in g  reading ,  w h i l e  m a n y  t e a c h e r s
2
s p e n t  a s  m u c h  a s  f i f ty  p e r c e n t .  A c c o r d i n g  to  O ' B r i e n  in  1921, t h e
^Adolphe E .  M e y e r ,  An  E d u c a t io n a l  H i s t o r y  of th e  W e s t e r n  W o r ld  
(New Y ork :  M c G r a w - H i l l  Book C o m p a n y ,  1965),  pp .  188-189 .
2
H e le n  P .  D a v id so n ,  "A n  E x p e r i m e n t a l  Study of B r i g h t ,  A v e r a g e ,  
a n d ,D u l l  C h i l d r e n  a t  t h e  F o u r  Y e a r  M e n ta l  L e v e l " ,  G e n e t i c  P s y c h o lo g y  
M o n o g r a p h s ,  Vol.  9 (1931),  No. 3, 4.
c o s t  of r e a d i n g  in  t h e  f i r s t  s i x  g r a d e s  w a s  m o r e  t h a n  th e  c o m b in e d
3
c o s t  of any  two o t h e r  s u b j e c t s .
The  e x p e n d i t u r e  in  t i m e  an d  m o n e y  i s ,  of c o u r s e ,  a n  i m p o r t a n t  i t e m
to a n y  s c h o o l  s y s t e m ,  bu t  of m o r e  l a s t i n g  i m p o r t a n c e  i s  th e  e f fec t  of
r e a d i n g  on the  c h i ld .  T ha t  b r i l l i a n t  though o f ten  e c c e n t r i c  F r e n c h m a n ,
4
R o u s s e a u ,  s a i d  of r e a d in g :  "It  is  the  s c o u r g e  of c h i l d h o o d . "  R o u s s e a u
m a y  h a v e  b e e n  r i g h t ,  b e c a u s e  the  p r i m a r y  c a u s e  of f a i l u r e  in the  f i r s t
g r a d e  i s  due  to  r e a d i n g  p r o b l e m s  w h i l e  e v e n  in  t h e  h i g h e r  g r a d e s  a s
m a n y  a s  tw e n ty  p e r c e n t  of f a i l u r e s  a r e  a d i r e c t  r e s u l t  of p o o r  r e a d i n g .  ^
Any in n o v a t io n  a n d / o r  m e t h o d o lo g y  w h ic h  c o u ld  i m p r o v e  th i s  s i tu a t io n
w ou ld  s u r e l y  be  a  boon  to  e d u ca t io n ,  and  p a r t i c u l a r l y  to  c h i l d r e n .
In the  p a s t  s e v e r a l  y e a r s  a g r e a t  d e a l  of a t t e n t i o n  h a s  b e e n  d i r e c t e d
t o w a r d  r e a d i n g  r e a d i n e s s . M o s t  a u t h o r i t i e s  h a v e  a g r e e d  t h a t  in  o r d e r
f o r  th e  ch i ld  to  b e  s u c c e s s f u l  in  b eg inn ing  r e a d i n g  h e  m u s t  f i r s t  h a v e
e x p e r i e n c e s  w h ic h  w i l l  l e a d  to the  d e v e l o p m e n t  of s k i l l s  s u c h  a s  le f t
6
to r i g h t  p r o g r e s s i o n  a n d  s h ap e  r e c o g n i t i o n .  T h e s e  a b i l i t i e s  a r e
3
J o h n  A. O ’B r i e n ,  R e a d i n g : I ts  P s y c h o l o g y  a n d  P e d a g o g y  (New
York :  A p p le to n  C e n t u r y  Co. , 1921), p.  20.
4
M e y e r ,  £ £ .  c i t .  , p.  336.
5
A l b e r t  J .  H a r r i s ,  How to I n c r e a s e  R ea d in g  A b i l i t y  (New 
Y ork :  L o n g m a n s  G r e e n  & C o . ,  1940), pp.  2 - 3 .
^ J a m e s  A .  S m i th ,  C r e a t i v e  T e a c h in g  of  R e a d in g  a n d  L i t e r a t u r e  
in  E l e m e n t a r y  S ch o o l  (B os ton ,  M a s s . : A l ly n  an d  B a c o n  Inc .  , 1967) p .  114.
e s s e n t i a l  p r e r e q u i s i t e s  of r e a d i n e s s  f o r  the  a c t u a l  r e a d i n g  p r o g r a m  
A u s t i n  a n d  M o r r i s o n  d e s c r i b e d  s o m e  e s s e n t i a l  i n g r e d i e n t s  of a good 
p r e r e a d i n g  p r o g r a m  w h e n  th e y  sa id  it shou ld  be;  " . . .  a c t i v i t i e s  
to  h e lp  c h i l d r e n  a s s o c i a t e  a n d  c l a s s i f y  d a ta ,  to  o b s e r v e  a n d  r e m e m ­
b e r  deta i ls ' .  . .
In a  s tudy  c o m p l e t e d  in 1965, A i m  y found th a t  the  c h i l d ' s  s u c c e s s
Q
in beg inn ing  r e a d in g  w as  r e l a t e d  to h i s  a b i l i t y  to c o n s e r v e .  T h i s  
a b i l i ty  to  c o n s e r v e  w a s  m e a s u r e d  by  a s e r i e s  of t a s k s  r e l a t e d  to 
n u m b e r ,  l iqu id ,  v o l u m e ,  leng th ,  so l id  a m o u n t  a n d  o t h e r s  a l l  of w h ic h  
a r e  d e s c r i b e d  in  h e r  r e p o r t .  A lm y  s a y s  " . . .  the  f ind ings  in o u r  
s tu d i e s  of a r a t h e r  s u b s t a n t i a l  c o r r e l a t i o n  b e tw e e n  p e r f o r m a n c e  in  
c o n s e r v a t i o n  t a s k s  a n d  p r o g r e s s  in beg inn ing  r e a d in g  s u g g e s t  th a t  to 
s o m e  ex ten t  s i m i l a r  a b i l i t i e s  a r e  invo lved .  A p r o g r a m  d e s ig n e d  to 
n u r t u r e  lo g i c a l  th ink ing  shou ld  c o n t r ib u t e  p o s i t i v e l y  to  r e a d i n e s s  fo r  
r e a d in g .  " ^
7M a r y  C.  A u s t i n  and  C o l e m a n  M o r r i s o n ,  " The F i r s t  R " ; The  
H o w a r d  R e p o r t , R ea d in g  in  th e  E l e m e n t a r y  Schoo ls  (New York: 
M a c M i l l a n  Co. , 1963),  p. 15.
^W ith in  the c o n tex t  of th i s  d i s s e r t a t i o n  c o n s e r v a t i o n  is  t a k e n  to 
m e a n  the  a b i l i t y  to r e c o g n i z e  c e r t a i n  p h y s i c a l  c o n s t a n t s  of a n  o b je c t  
su ch  a s  v o lu m e ,  w e ig h t ,  n u m b e r  o r  l eng th  e v e n  w h e n  th a t  o b jec t  is  
u n d e r g o in g  o r  h a s  u n d e r g o n e  a p h y s i c a l  c h an g e  s u ch  a s  d e f o r m a t i o n  
o r  su b d iv i s io n .
^M il l ie  A lm y ,  Young C h i l d r e n ' s  T h ink ing  (New Y ork :  T e a c h e r s  
C o l leg e  P r e s s ,  C o lu m b ia  U n i v e r s i t y ,  1967),  pp .  139-140 .
In 1968  - 1969  S ta f fo rd ,  w o rk in g  w i th  f i r s t  g r a d e  c h i l d r e n ,  showed  
th a t  the  u s e  of th e  M a t e r i a l  O b j e c t s u n i t  f r o m  th e  S c ie n ce  C u r r i c u l u m  
I m p r o v e m e n t  S tudy  would  s ig n i f i c a n t ly  a c c e l e r a t e  the  a t t a i n m e n t  of c o n ­
s e r v a t i o n  a b i l i t i e s .  In th a t  r e s e a r c h  S t a f f o r d  u s e d  th e  s a m e  t a s k s  w i th  
th e  c h i l d r e n  w h ic h  w e r e  u s e d  by  A l m y .  T he  i n f e r e n c e ,  t h e r e f o r e ,  is  
t h a t  c h i l d r e n ' s  r e a d i n g  a b i l i t i e s  sh o u ld  be  a s s i s t e d  b y  s tudy ing  M a t e r i a l  
Objects .
The  S c i e n c e  C u r r i c u l u m  I m p r o v e m e n t  Study (SCIS), w a s  i n a u g u r a t e d  
in  1965  by  R o b e r t  K a r p l u s  w i th  the  a i d  of a  N a t io n a l  S c ie n c e  F o u n d a t io n  
G r a n t .  The  SCIS h a s  a s  i t s  p u r p o s e  " .  . . to  d eve lop  a  t e a c h i n g  p r o ­
g r a m  to  i n c r e a s e  th e  sc i e n t i f i c  l i t e r a c y  in  t h e  s c h o o l  a n d  a d u l t  p o p u la -
, 1 2  
t ion .  "
M a t e r i a l  O b je c t s  i s  th e  f i r s t  y e a r  p h y s i c a l  s c i e n c e  u n i t  in  th e  
SCIS p r o g r a m .  T h i s  u n i t  c o n s i s t s  of a  s e r i e s  of a c t i v i t i e s  w h ic h  c a u s e  
th e  c h i ld  to  m a k e  o b s e r v a t i o n s .  T h e  fo l lowing  q u o ta t io n  e x p r e s s e s  the  
SCIS v iew p o in t .
M a t e r i a l  O b je c t s  i s  th e  t i t l e  of the  f i r s t  l e v e l  u n i t  in  p ihys ica l  
s c i e n c e ,  d e v e lo p e d  by  th e  S c ien ce  C u r r i c u l u m  I m p r o v e m e n t  S tudy  a t  
th e  U n i v e r s i t y  of C a l i f o r n i a  in  B e r k e le y ,  C a l i f o r n i a .  Th is  p r o j e c t  i s  
d i r e c t e d  by  D r .  R o b e r t  K a r p l u s .
11
D o n a ld  G. S ta f f o rd ,  " T h e  In f lu en c e  of th e  F i r s t  G r a d e  P r o g r a m  
of th e  S c i e n c e  C u r r i c u l u m  I m p r o v e m e n t  S tudy  on the  R a te  of A t t a i n m e n t  
of C o n s e r v a t io n ' , ' , (unpub l i shed  P h . D .  d i s s e r t a t i o n .  U n i v e r s i t y  of 
O k la h o m a ,  1969).
12H e r b e r t  T h i e r  and  R o b e r t  K a r p l u s , " S c i e n c e  T e a ch in g  i s  . 
B e c o m i n g  L i t e r a t e l " ,  E d u c a t io n  Age (Jan .  - F e b . , 1966), pp.  4 0 -4 5 .
" T h e  o b je c t s  t h e m s e l v e s  a r e  to  be d i s t i n g u i s h e d  f r o m  
t h e i r  p r o p e r t i e s  ( sh a p e ,  c o l o r ,  t e x t u r e ,  s i z e ,  e t c . ), f r o m  
th e  in f lu en ce  o r  e f fec t  th ey  h av e  on one  a n o t h e r ,  f r o m  the  
p a t t e r n s  in  w h ich  th e y  m a y  b e  a r r a n g e d ,  and  f r o m  the  e m o ­
t io n s  t h e y  a r o u s e  . . . we  s h a l l  c o n c e n t r a t e  on th e  p r o p e r ­
t i e s  of o b j e c t s .
S t a t e m e n t  of the  P r o b l e m  
T h i s  s tudy  in v e s t i g a t e s  w h e t h e r  o r  no t  a r e l a t i o n s h i p  e x i s t s  b e ­
tw e e n  the  u s e  of  M a t e r i a l  O b je c t s  a s  a p r e - r e a d i n g  p r o g r a m  a n d  the  
c h i l d ' s  g a in s  in  R ead ing  R e a d i n e s s .  T h e  s tu d y  t i e s  t o g e t h e r  the  
f ind ings  o f  A l m y  ( s u c c e s s  in  b eg inn ing  r e a d i n g  i s  r a t h e r  s u b s t a n ­
t i a l l y  r e l a t e d  to  c o n s e r v a t i o n  a b i l i t i e s ) ,  a n d  S ta f fo rd  (the u s e  of 
M a t e r i a l  O b je c t s  s ig n i f i c a n t ly  a c c e l e r a t e s  th e  a t t a i n m e n t  of c o n ­
s e r v a t i o n  a b i l i t i e s ) .
The  H y p o th e s i s
T h e  M a t e r i a l  O b je c t s  un i t  w h e n  u s e d  a s  a  p r e - r e a d i n g  p r o g r a m  
w i l l  en h an c e  s u c c e s s  in b eg inn ing  r e a d in g  by a c c e l e r a t i n g  a t t a i n ­
m e n t  of c o n s e r v a t i o n ,  In o r d e r  to t e s t  t h a t  s p e c i f i c  h y p o th e s i s  
the  fo llowing s t a t i s t i c a l  h y p o t h e s i s  w a s  t e s t e d :
T h e r e  i s  no d i f f e r e n c e  a t  the  0 .2 0  l e v e l  of s i g n i f i ­
c a n c e  in g a in  in r e a d in g  r e a d i n e s s ,  a s  m e a s u r e d  by 
g a in  in  m e a n  s c o r e s  on th e  M e t r o p o l i t a n  R e a d i n g  
R e a d i n e s s  T e s t ,  b e tw e e n  s tu d e n t s  who
^^Science Curriculum Improvement Study, M aterial Objects 
Teacher's Guide, Prelim inary E d . , (Boston; D.C.  Heath C o . ,
1966), p, 6 ,
^^Stafford. Op. Cit.
have  e x p e r i e n c e d  the  M a t e r i a l  O b je c t s  un i t  a s  a  r e a d in g  
r e a d i n e s s  p r o g r a m  a s  c o m p a r e d  to  s tu d e n t s  who have  e x ­
p e r i e n c e d  a  co n v en t io n a l  r e a d in g  r e a d i n e s s  p r o g r a m .
The  R e s e a r c h  D e s ig n  
In o r d e r  to  i m p l e m e n t  t e s t i n g  of th e  h y p o t h e s i s ,  the  c o o p e r a t i o n  
of the  A da ,  O k la h o m a ,  P u b l i c  School  S y s t e m  w a s  ob ta ined .  Ada ,  a 
c o m m u n i ty  of a p p r o x i m a t e l y  13 ,0 0 0  p o p u la t io n ,  is  lo c a t e d  in s o u t h ­
e a s t e r n  O k la h o m a .  T h e  c i ty  a c t s  a s  a s e r v i c e  a r e a  f o r a  r a t h e r  e x ­
t e n s i v e  s u r r o u n d i n g  r u r a l  a r e a .  T h e  p o p u la t io n  is  c o m p o s e d  of p r i ­
m a r i l y  m e r c h a n t s , s e r v i c e  p e r s o n n e l ,  s m a l l  i n d u s t r y  e m p lo y e e s  and  
r a n c h e r s .  In  a d d i t io n  to five e l e m e n t a r y  s c h o o l s , a j u n io r  h igh  schoo l  
and  a s e n i o r  h ig h s c h o o l ,  Ada  i s  the  h o m e  of E a s t  C e n t r a l  S ta te  C o l leg e .  
F o u r  f i r s t  g r a d e  c l a s s r o o m s  w e r e  s e l e c t e d  to p a r t i c i p a t e  i n t h i s  p r o ­
je c t .  Two c l a s s r o o m s  (G roups  I -A  and  I-B) u s e d  the  M a t e r i a l  O b jec t s  
un i t  a s  a r e a d i n g  r e a d i n e s s  p r o g r a m  and  r e c e i v e d  no i n s t r u c t i o n  in 
beg inn ing  r e a d i n g  un t i l  the  uni t  w a s  c o m p l e t e d ,  w h ic h  r e q u i r e d  abou t  
s ix  w e e k s .  The r e m a i n i n g  c l a s s r o o m s  (G ro u p s  I I -A  and II-B) u s e d  
the r e a d in g  r e a d i n e s s  p r o g r a m  c u r r e n t l y  e m p lo y e d  in the Ada  School 
S y s t e m .  Both  g r o u p s  c o m p l e t e d  the  M e t r o p o l i t a n  r e a d in g  r e a d i n e s s  
t e s t s  a t  the  beg inn ing  of the  s ch o o l  y e a r  a n d  a g a in  a t  the  t i m e  G ro u p  
I c o m p l e t e d  the  M a t e r i a l  O b je c t s  unit .
The T e a c h e r s  In v o lv ed  in  th e  R e s e a r c h
D ur ing  th e  s p r in g  of 1968 a C o o p e r a t i v e  C o l leg e  School  S c ie n c e  
G r a n t  w a s  i s s u e d  to  E a s t  C e n t r a l  S ta te  C o l l e g e  by th e  N a t io n a l  
S c ie n c e  F o u n d a t io n .  D u r in g  the  p r e p a r a t i o n  f o r  the  s u m m e r  p h a s e  
of th i s  p r o g r a m  the  d i r e c t o r ,  the  i n v e s t i g a t o r ,  in c o n s u l t a t i o n  w i th  
J o h n  W. R e n n e r  of the  U n i v e r s i t y  of O k la h o m a ,  f i r s t  c o n c e i v e d  the  
idea  f o r  th i s  r e s e a r c h .  In  o r d e r  to  c a r r y  out the  r e s e a r c h ,  h ig h ly  
c o m p e t e n t  t e a c h e r s ,  t r a i n e d  in the  t e c h n i q u e s  of i n q u i r y  t e a c h in g ,  
w o u ld  have  to be  l o c a t e d  f o r  bo th  th e  e x p e r i m e n t a l  a n d  c o n t r o l  c l a s s ­
r o o m s  .
T h r o u g h o u t  the  tw o t h r e e  w e e k  s u m m e r  w o r k s h o p s  in 1968, 
w h i l e  p r e p a r i n g  45 Ada  E l e m e n t a r y  t e a c h e r s  to  i m p l e m e n t  th e  SCIS 
p r o g r a m  in t h e i r  c l a s s e s  in the  f a l l ,  the  i n v e s t i g a t o r  w a tc h e d  f i r s t  
g r a d e  t e a c h e r s  q u i te  c a r e f u l l y  in  o r d e r  to  s e l e c t  t h o s e  who w o u ld  
be a v a i l a b l e  t o  p a r t i c i p a t e  in  th i s  r e s e a r c h  a t  a l a t e r  da te .
The  a c a d e m i c  y e a r  1968 - 1969 w e r e  sp en t  v i s i t i n g  A da  c l a s s ­
r o o m s  a s  a c o n s u l t a n t  to  a id  in the  i m p l e m e n t a t i o n  of the  i n q u i r y  
s c i e n c e  p r o g r a m  by th e  SCIS. D u r in g  th i s  y e a r ,  e igh t  f i r s t  g r a d e  
t e a c h e r s  w e r e  o b s e r v e d  a l m o s t  w e e k l y  a n d  s p e c i a l  c o n s i d e r a t i o n  
w a s  g iven  to  t h e i r  a b i l i t y  to t e a c h  by th e  i n q u i r y  m e t h o d  w h ic h  the  
SCIS p r o g r a m  r e q u i r e s .  A t the  end  of  t h a t  s c h o o l  y e a r ,  fo u r  w e r e  
s e l e c t e d  a n d  a l l  a g r e e d  to  p a r t i c i p a t e  in  t h i s  r e s e a r c h .  E a c h  h a d
8d e m o n s t r a t e d  not only  c o m m a n d  of the  p r o g r a m  (M a t e r i a l  O b jec ts )  
but in a d d i t io n  an  a b i l i ty  to he lp  c h i l d r e n  l e a r n  to  do t h e i r  own 
th ink ing .
The  T e a c h e r  V a r i a b l e  
A t  p r e s e n t  no a c c e p t a b l e  i n s t r u m e n t  is  a v a i l a b l e  to e v a lu a t e  a 
t e a c h e r ' s  a b i l i t y  to  t e a c h  r e a d in g  or  s c i e n c e ,  o r ,  fo r  tha t  m a t t e r ,  
any o t h e r  s u b je c t .  In o r d e r  to m i n i m i z e  the  t e a c h e r  v a r i a b l e  a s  
m u c h  a s  p o s s i b l e ,  t e a c h e r s  fo r  both  the  c o n t r o l  and  the  e x p e r i m e n ­
ta l  g ro u p  w e r e  s e l e c t e d  who p o s s e s s  the  fo llowing;
1. O u t s t an d in g  p e r f o r m a n c e  in a t h r e e  -w eek  s u m m e r  w o r k ­
shop in i n q u i r y  s c i e n c e  u s in g  SCIS m a t e r i a l s .
2. One y e a r  of e x p e r i e n c e  w i th  the M a t e r i a l  O b je c t s  unit .
3. An  e x p r e s s e d  w i l l i n g n e s s  to p a r t i c i p a t e  in the  r e s e a r c h  
p r o j e c t .
The S tudent  V a r i a b l e  
In th i s  p a r t i c u l a r  r e s e a r c h  d e s ig n  the  f a c t o r  of p a r t i c u l a r  c o n ­
c e r n  is  th a t  the  two g r o u p s  be  a s  m u c h  a l i k e  a s  p o s s i b l e .  S ince  no i n ­
t e l l i g e n c e  t e s t s  a r e  g iven  in the  A da  Schoo l  S y s t e m  to f i r s t  g r a d e  c h i l d ­
ren,  c o m m o n  c r i t e r i a  (in a d d i t io n  to the  t e a c h e r )  had to be e s t a b l i s h e d  
to s e l e c t  the  c l a s s r o o m s  u s e d .  In s e l e c t i n g  the  c l a s s r o o m s  f o r  th is  
s tudy ,  the  fo llowing c r i t e r i a  h av e  b e e n  c o n s i d e r e d :
1. S i m i l a r  s o c i o - e c o n o m i c  b a c k g r o u n d  of the  p a t r o n s .
2. E q u a l i t y  of p r e v i o u s  c l a s s e s  on I. Q. s c o r e s  ob ta in ed  a t  
t h e  s e c o n d  g r a d e  l e v e l  a s  in d i c a t e d  b y  t - t e s t s  on m e a n  
I . Q .  s c o r e s  f o r  th e  p r e v i o u s  t h r e e  y e a r s .
3. C o m p a r a b l e  p e r c e n t a g e  of p r e v i o u s  s tu d e n t s  who have  
c o m p l e t e d  h i g h s c h o o l  and e n t e r e d  c o l l e g e .
The  S t a t i s t i c s
In o r d e r  to  t e s t  H y p o th e s i s  1, th e  fo llowing p r o c e d u r e  w a s  u s e d .  
The M e t r o p o l i t a n  R ea d in g  R e a d i n e s s  T e s t  w a s  g iven  to  e ac h  c l a s s  a t  
the  beg inn ing  of th e  s ch o o l  y e a r  b e f o r e  the  M a t e r i a l  O b je c t s  un i t  o r  
co n v en t io n a l  r e a d i n g  r e a d i n e s s  p r o g r a m s  w e r e  begun.  The  m e a n s  
of t h e s e  t e s t s  w e r e  e v a l u a t e d  by  the t - t e s t  to  d e t e r m i n e  if  t h e r e  w e r e  
any  s t a t i s t i c a l  d i f f e r e n c e s  am o n g  th e  g r o u p s  in  r e g a r d  to  r e a d in g  
r e a d i n e s s  a t  the  b e g in n in g  of the  s ch o o l  y e a r .
The  t - v a l u e s  w e r e  o b ta in e d  by  m e a n s  of the  r e l a t i o n s h i p s :
Xi-Xz
t  = Sd w h e r e  X j  and  X 2 a r e  the  m e a n  s c o r e s  on  the  M e t r o p o l i t a n  
R ead ing  R e a d i n e s s  T e s t  f o r  bo th  the  c o n t r o l  and  th e  e x p e r i m e n t a l
g roups  a n d  Sd=
N
(Ni - l)S i  ^ + ( N ^ -  1)S?.^ ,
N 2 + Ng “ 2 \  ^ 1  ” ^ 2
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1 1 w h e r e
^ ^G .H ,  W e i n b e r g  a n d  J .  A .  S c h u m a k e r ,  S t a t i s t i c s  A n  In tu i t ive  
A p p r o a c h  (B e lm o n t ,  C a l i fo rn ia :  W a d s w o r th  P u b l i s h in g  C o m p an y ,  
Inc .  , 1965), 201,
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N and  N a r e  the  n u m b e r s  of  in d iv id u a ls  t a k in g  the  t e s t  in each  g ro u p  
1 2
an d  S and  S a r e  the  s t a n d a r d  d e v ia t io n s  f o r  e a c h  g r o u p  and  a r e  g iven
 ^ 2 Z  2by: ( £  X)^ - £  (X)
S = N - 1 N(N - 1)
When G roup  I c o m p le t e d  the  M a t e r i a l  O b je c t s  un i t  the  M e t r o p o l i t a n  
Read ing  R e a d i n e s s  t e s t  w a s  a g a in  g iven  to  e a c h  g ro u p .  The  t - t e s t s  
w e r e  a g a i n  e m p lo y e d  to  d e t e r m i n e  d i f f e r e n c e s  a m o n g  g ro u p s  in the  
fo l lowing m a n n e r .
^ , 1 7  18
G ro u p  I G ro u p  II t ( P r e  t e s t )
G ro u p  I G ro u p  II t  ( P o s t  t e s t )
G ro u p  I G r o u p  II t  (Gains)
In o r d e r  to  r e j e c t  the  h y p o th e s i s  p r e v i o u s l y  s t a t e d ,  th e  ga in s  in  
r e a d in g  r e a d i n e s s  s c o r e s  shou ld  be  s ig n i f i c a n t  in f a v o r  of G roup  I- A 
and  I - B ,
The  l e v e l  of s ig n i f i c a n c e  (0 .20)  u s e d  to  t e s t  the  h y p o t h e s i s  w a s  
c h o s e n  in  o r d e r  to  m a k e  th e  s t a t i s t i c s  m o r e  p r o n e  to  p r o d u c e  a type  
- I e r r o r ,  i . e .  , r e j e c t i n g  a  t r u e  h y p o t h e s i s .  The  r e a s o n i n g  oehind 
th is  d e c i s i o n  w a s  d e l i b e r a t e  and  shou ld  be  fu l ly  u n d e r s t o o d .  A s s u m e
^^Ibid ,  185.
^^The s y m b o l h a s  the  m e a n i n g  " i s  c o m p a r e d  to " .
18 The  s y m b o l : ^  h a s  the  m e a n i n g  " to  ob ta in '
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f o r  a m o m e n t  t h a t  t h e  h y p o th e s i s  is  t r u e  ( th e re  is  no d i f f e r e n c e  in 
ga ins  b e tw e e n  g r o u p s  in  r e a d in g  r e a d i n e s s ) .  I t  s e e m s  r e a s o n a b l e  
to in f e r  in  th i s  c a s e  t h a t  M a t e r i a l  O b je c t s  h a s  t h e n  func t ioned  not 
only in i t s  r o l e  a s  a  s c i e n c e  p r o g r a m ,  bu t  a t  th e  s a m e  t i m e  h as  
c a u s e d  g a in s  in r e a d i n g  r e a d i n e s s  equa l  to  a  c o n v e n t io n a l  p r o g r a m .
It h a s  th e n  s e r v e d  a  dua l  p u r p o s e  a t  a  c o s t  w h ich  w ou ld  be  l e s s  th a n  
the  c o s t  of two p r o g r a m s  ( r ea d in g  r e a d i n e s s  a n d  s c i e n c e ) .  A type  
I e r r o r  h a s  th e n  p r o d u c e d  no u n d e s i r e d  r e s u l t s  e i t h e r  e d u c a t io n a l ly  
o r  f i n a n c ia l ly .
If, on the  o th e r  h a n d  a  type  II e r r o r  sho u ld  b e  c o m m i t t e d  (a f a l s e  
h y p o th e s i s  a c c e p te d )  w h e n  in f ac t  the  e x p e r i m e n t a l  g ro u p  g a ined  a s  
w e l l  o r  b e t t e r  t h a n  the  c o n t r o l  g ro u p ,  t h e  v a lu e  of  th e  M a t e r i a l  O b je c t s  
un i t  m ig h t  not c o m e  to  l igh t.  M o s t  s c h o o l s  a r e  r e l u c t a n t  to  spend  
m o n e y  f o r  s c i e n c e  in  the  p r i m a r y  g r a d e s ,  c h o o s in g  i n s t e a d  to u s e  the  
g r e a t e r  p a r t  of t h e i r  funds  f o r  r e a d in g  r e a d i n e s s  and  r e a d in g .  If- a  
type  II e r r o r  w e r e  c o m m i t t e d  the  c h i ld  m i g h t  b e  d e p r i v e d  of a s e t  of 
e x p e r i e n c e s ,  ( M a t e r i a l  O b jec t s ) w h ich  w ou ld  s e r v e  th e  dua l  p u r p o s e  
of s c i e n c e  e d u ca t io n  a n d  r e a d in g  r e a d i n e s s .  Such  a n  e v e n t  w ou ld  be  
e d u c a t io n a l ly  h a r m f u l .  This,  th en ,  d i s p l a y s  th e  i n v e s t i g a t o r ' s  w i l l i n g ­
n e s s  to t e n d  t o w a r d  the  type  I e r r o r .
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R e la te d  R e s e a r c h  
The  r e s e a r c h e s  by  S ta f fo rd  and  A l m y  r e f e r r e d  to  e a r l i e r  
r e p r e s e n t  the  I n s p i r a t i o n  for th i s  s tudy .  A lm y ,  by in d ica t in g  
the r e l a t i o n s h i p  b e tw e e n  a b i l i t y  to  c o n s e r v e  and  s u c c e s s  in b e ­
g inning  r e a d i n g ,  h a s  i s o l a t e d  a s e t  of e a s i l y  m e a s u r e d  c h a r a c ­
t e r i s t i c s  w h ic h  c a n  b e  u s e d  a s  i n d i c a t o r s  of r e a d i n g  r e a d i n e s s .  
P r i o r  to th is  w o r k ,  a t t e m p t s  h ad  b e e n  m a d e  to id e n t i fy  r e a d i n g  
r e a d i n e s s  t h r o u g h  su ch  i t e m s  a s  the  " D r a w  A M an  T e s t , "  r e ­
c o gn i t ion  of g e o m e t r i c  s h a p e s ,  and  l e t t e r  m a t c h i n g .  In a d d i t ion ,
19 20 21s e v e r a l  s t u d i e s  (D ruk in  , G a te s  , and  R o s lo w  ) show ed  th a t  
the u s e  of i n t e l l i g e n c e  t e s t s  a s  i n d i c a t o r s  of s u c c e s s  in  b e ­
g inning  r e a d i n g  w a s  l e s s  th an  a d e q u a te .  A l l  f a c t o r s  c o n s i d e r e d ,  
the w o r k  of A l m y  is  l i k e ly  to b e c o m e  a m o s t  a c c u r a t e  a n d  c o n ­
v e n ie n t  m e t h o d  fo r  d e t e r m i n i n g  r e a d i n g  r e a d i n e s s .  The  w o r k  
of S ta f f o rd  w h ic h  w a s  p r e v i o u s l y  m e n t i o n e d  show ed  th a t  the  u s e  
of the  M a t e r i a l  O b je c t s  u n i t  c a n  s i g n i f i c a n t ly  en h an c e  the a t t a i n ­
m e n t  of c o n s e r v a t i o n  a b i l i t i e s .
19 D e l o r e s  D u r k in ,  " C h i l d r e n  Who R e a d  B e f o r e  G r a d e  O n e , "
The R ead in g  T e a c h e r , Vol.  14, ( J a n . ,  1961), pp.  163-166 .
^ ^ A r t h u r  G a t e s ,  " T h e  N e c e s s a r y  M e n ta l  Age  f o r  B eg inn ing  
R ead in g ,  " E l e m e n t a r y  School  J o u r n a l . Yd, 37, ( M a r c h  1937)fp. 397-408.
21
Sidney  R a s lo w ,  " R e a d in g  R e a d i n e s s  an d  R e a d in g  A c h i e v e m e n t  
in the  F i r s t  G r a d e , "  J o u r n a l  of E x p e r i m e n t a l  E d u c a t i o n , Vol.  9 
(D e c . ,  I 9 4 O) pp. 154-159 .
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No i n s t a n c e  of r e s e a r c h  r e l a t e d  to  the  e f f e c t i v e n e s s  of a 
sp e c i f i c  c u r r i c u l u m  p r o g r a m ,  not o r i g i n a l l y  d e s ig n e d  f o r  r e a d in g  
r e a d i n e s s  in  beg inn ing  r e a d in g ,  h a s  b e e n  found by th is  i n v e s t i g a t o r .
C H A P T E R  II
P R E S E N T A T IO N  AND DISCUSSION OF THE DATA
T h e  da ta  c o l l e c t e d  in o r d e r  to  ev a lu a te  the  r e s e a r c h  h y p o th e s i s  
a r e  p r e s e n t e d  in  th i s  c h a p t e r  w i th  m i n i m u m  d i s c u s s i o n  e x ce p t  fo r  
p o in ts  n e e d e d  to  c l a r i f y  t h e m .
H y p o th e s i s :  T h e r e  is  no d i f f e r e n c e  a t  th e  0 .2 0  l e v e l  of 
s i g n i f i c a n c e  in  g a in  in r e a d in g  r e a d i n e s s ,  a s  m e a s u r e d  
by  ga in s  in  m e a n  s c o r e  on th e  M e t r o p o l i t a n  R ead ing  
R e a d i n e s s  T e s t ,  b e tw e e n  s tu d e n t s  who have  e x p e r i e n c e d  
th e  M a t e r i a l  O b je c t s  un i t  a s  a p r e - r e a d i n g  a c t i v i t y  a s  
c o m p a r e d  to s tu d e n t s  who had  not h ad  t h e s e  e x p e r i e n c e s  
bu t  h av e  h a d  e x p e r i e n c e  w i th  th e  H a r p e r  & Row R ead ing  
R e a d i n e s s  P r o g r a m .
T a b l e  I d i s p l a y s  the  to ta l  and  s u b t e s t  s c o r e s  on  th e  M e t r o p o l i ­
t a n  R ead in g  R e a d i n e s s  T e s t  f o r  the  p r e -  a n d  p o s t - t e s t s  a s  w e l l  a s  
the  ga in s  in e a c h  a r e a .  T h i s  t a b le  c l e a r l y  shows  th a t  the  e x p e r i ­
m e n t a l  g r o u p  a c h i e v e d  a  g r e a t e r  to t a l  g a in  in  r e a d in g  r e a d i n e s s  
th a n  d id  the  c o n t r o l  and  a l s o  ou tga ined  the  c o n t r o l  in f ive  of the  s ix  
s u b - t e s t  a r e a s .  Only  in  th e  copying  s u b - t e s t  w a s  the  c o n t r o l  a b le  to
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Tab le  I
M e t r o p o l i t a n  R ead in g  R e a d i n e s s  S c o r e s  ( P r e -  P o s t -  Gain)
C o n t r o l  E x p e r i m e n t a l
P r e P o s t Gain P r e P o s t G a in
W ord  M eaning 11. 09 11. 53 0 .4 3 9 . 5 4 11. 16 1 .62
L i s t e n in g 11. 56 12. 90 1. 34 1 1 .4 5  . 12 .89 1 .4 3
M atch in g 10. 56 12.28 1.71 9 . 6 7 12 .48 2 .8 1
A lp h a b e t 11. 56 15. 50 3. 84 10 .8 6 15. 16 4 . 2 9
N u m b e r s 15. 96 19. 68 3. 71 15 .2 7 2 0 .2 1 4. 94
Copying 10. 68 12. 12 1 .43 10. 56 11 .86 1 .2 9
T o ta l 71 .21 84. 03 12. 81 6 7 . 2 7 8 3 .6 2 16 .53
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o u tg a in  the  e x p e r im e n ta l .  It m a y  a l s o  be  n o ted  th a t  on the  p r e - t e s t  the  
c o n t ro l  g ro u p  o u t s c o r e d  th e  e x p e r im e n ta l  in  a l l  s ix  of th e  s u b - t e s t  i te m s .
T ab le  II d is p la y s  th e  t  v a lu e s  and  le v e l s  of s ig n i f ic a n c e  f o r  the  
ch an g e s  in s c o r e s  b o th  on th e  s u b - t e s t s  and  on th e  to ta l  s c o r e .
T ab le  II
G ains  in  S c o r e s ,  L e v e ls  of S ig n if ican ce
Sub T e s t C o n tro l
C hange
E x p e r im e n ta l
t
v a lu e
L e v e l  of 
S ig n if ican ce
W ord
M ean ing 0 .4 3 1 .62 -1 .  9041 .1 . 05
L is te n in g 1 .3 4 1 .43 -0 .  1377 not
s ig n if ic a n t
M atch ing 1. 71 2 .8 1 -1 .  5426 .2  . 1
A lp h a b e t 3. 84 4 .2 9 -0 .  5010 not
s ig n if ic a n t
N u m b e r s 3. 71 4 .9 4 -1 .4 5 9 9 .2  . 1
Copying 1 .43 1 .2 9 0 .2 2 0 2 not
s ig n if ic a n t
T o ta l 12. 81 1 6 .3 5 -1 .4 5 1 1 .2  - > . 1
N fo r  C o n tro l  = 32 N fo r  E x p e r im e n t  = 37 D e g r e e s  of f r e e d o n  = 67
17 . . . .
The l e v e l s  of s ig n i f ic a n c e  show  a m a r k e d  s u p e r io r i t y  in  g a in s
fo r  th e  e x p e r im e n t a l  o v e r  th e  c o n t ro l  w i th  r e a s o n a b le  c e r t a i n t y  th a t
th e s e  r e s u l t s  a r e  no t s im p ly  c h a n c e  v a r i a t i o n s . N o te  p a r t i c u l a r l y
th e  t  v a lu e s  f o r  m a tc h in g  and  n u m b e r s  a n d  r e m e m b e r  the  e s s e n t i a l s
of a  good re a d in g  p r o g r a m ;  . . a c t i v i t i e s  to  h e lp  th e  c h ild  a s s o c i -
22
a te  and  c l a s s i f y  d a ta ,  to  o b s e r v e  an d  r e m e m b e r  d e ta i l s  , .
The g r a p h s  on p a g es  17 - 24 d is p la y  th e  d a ta  f r o m  T ab le  I. 
The  s u p e r io r i t y  of th e  e x p e r im e n ta l  g ro u p  o v e r  th e  c o n t r o l  in  to ta l  
g a in  is m o s t  c l e a r l y  show n b y  G ra p h  I to  be c o m p o s e d  p r i m a r i l y  of 
th e  g a in s  in  w o r d  m e a n in g ,  m a tc h in g  and  n u m b e r s .  T h is  shou ld  be 
e x p e c te d  s in c e  t h e s e  f a c t o r s  a r e  e s s e n t i a l  in g r e d ie n t s  of s c ie n t i f ic  
in q u iry .  N o t ic e  sh o u ld  be  ta k e n  th a t  of th o s e  a r e a s  u s u a l ly  a s s o c i ­
a te d  w ith  th e  la n g u ag e  s k i l l s ,  i. e . , l i s t e n in g ,  a lp h a b e t  and  co py ing , 
th e  e x p e r im e n t a l  g ro u p  h a d  s u p e r i o r  g a in s  in  tw o of th o se  t h r e e .  
G ra p h s  III an d  TV show th a t  th e  e s s e n c e  of th e  s ig n if ic a n c e  of th e s e  
ch an g e s  l i e s  in  th e  f a c t  th a t  the  e x p e r im e n t a l  g ro u p  s t a r t e d  a t  a 
lo w e r  l e v e l  of r e a d in g  r e a d i n e s s  th a n  d id  th e  c o n t r o l  and  cau g h t  up. 
G ra p h s  V a n d  VI d i s p la y  th e  d a ta  by  s e x  an d  in d ic a te  th a t  th e  g r e a t e s t  
g a in s  c a m e  a b o u t  in  t h e  g i r l s  e x p e r im e n t a l  g ro u p .
A  l i s t in g  of th e  r a w  d a ta  m a y  be found  in  th e  a p p en d ix  to  th is  
d i s s e r t a t i o n .
22 O p . c i t . , A u s t in  and  M o r r i s o n ,  p. 15.
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G raph  I
A v erag e  Gain in M etropo li tan  Sub t e s t  S co res
C o n tro l  E x p e r im e n ta l
1 . 6 2 1. 43
0 .4 3
L is te n in gW o rd  M ean ing
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G raph  I (con't.)
A v e ra g e  Gain in  M etro p o li tan  Sub t e s t  S co res









M atch ing A lp h ab e t
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G raph  I (con 't .  )
A v erag e  Gain in  M etropo litan  Sub t e s t  S co res





G raph  II
A verag e  Gain in  T o ta l  M etropo li tan  Score





G raph  III
A verag6  S c o re s  on ^Metropolitan S u b - te s t s  P r e  and P o s t





P r e P o s t
W ord  M eaning
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G rap h  III ( c o n 't . )
A v e rag e  S c o re s  on M e tro p o li ta n  S u b - te s t s  P r e  and P o s t
C o n t ro l  E x p e r im e n ta l
15
10  - -
11. 1 1 .4 5
12 .90  12. 89
P r e P o s t
L is ten in g
G raph  III (con 't.  )
A v erag e  S c o re s  on M etro p o li tan  S u b - te s ts  P r e  and P o s t




10. 56 9 .6 7
12, 48
P r e  P o s t
M atch in g
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G raph  III ( c o n 't . )
A v erag e  S c o re s  on M etro p o li tan  S u b - te s ts  P r e  and P o s t
C o n tro l  E x p e r im e n ta l
20
l & A g  15 .16
11. 56
1 0 . 86
P o s tP re
A lp h a b e t
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G raph  III (con 't .  )
A v erag e  S c o re s  on M etropo li tan  S u b - te s ts  P r e  and P o st
C o n tro l  E x p e r im e n ta l
2 0 . 21
20 19. 68
15. 96
P o s tP r e
N u m b e rs
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G raph  III (con’t . )
A v e ra g e  S c o re s  on M e tro p o li ta n  S u b - te s ts  P r e  and  P o s t
C o n tro l  E x p e r im e n ta l




1n AR 1 0 .5 6
1 1. 86
P r e  P o s t
. Copying
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G rap h  IV
A v e ra g e  to ta l  S co re  on M etro p o li tan  t e s t  P r e  and  P o s t
C o n tro l  E x p e r im e n ta l
go-  
g o . -
7 0 . .
6 0 . .
50 ..
4 0 . .
30 . .
20. .
1 0 . .
0
IL l.
P r e - t e s t P o s t - t e s t
G raph V
A v erag e  to ta l  M etropo li tan  S co re  by  Sex
C o n tro l  E x p e r im e n ta l
1 00  - ■  
90 -■









6 6 . 71
64. 43
P r e
Rn 4  3 83. 10
P o s t
B oys
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G raph V (co n 't . )
A verage  to ta l  M etropo litan  S co re  by Sex
C o n tro l  E x p e r im e n ta l
1 0 0  4-
87. 06
84. 00
8 0 . .
77. 06
70 . .
6 0 . .
5 0 . .
4 0 . .
30--
1 0 ”
P o s tre
G i r l s
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G raph  VI
A v e ra g e  Gain in  to ta l  M e tro p o li tan  S co re  by Sex
C o n tro l  E x p e r im e n ta l
20
16. 5616. 39
G ir l sBoys
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Table III
S ig n i f ic a n c e  of P r e  a n d  P o s t  T e s t  S c o r e s  
C o n t ro l  G ro u p  E x p e r im e n ta l  G roup  t S ig n if ic a n c e
P r e P o s t P r e P o s t
T e s t T e s t T e s t T e s t
71 .2 1 67. 27 0 .9 1 9 3 N one ‘
84. 03 8 3 .6 2  0 .1 6 9 7 None
C H A P T E R  III
CONCLUSION, E D U C A T IO N A L  IM P L IC A T IO N S  AND 
SUGGESTIONS FO R  F U R T H E R  STUDY
T he t a b u l a r  a n d  g ra p h ic  d i s p la y s  of th e  d a ta  show  c e r t a i n  t r e n d s  
and  th e  s t a t i s t i c a l  t r e a t m e n t  le n d s  a  s c i e n t i f i c  v a l id i ty  to  th o s e  d a ta .  
T h e r e  a r e ,  h o w e v e r ,  c e r t a i n  f a c t o r s  in  t h i s  s tu d y  th a t  n e i t h e r  s t a ­
t i s t i c s  n o r  g r a p h s  c l e a r l y  show  a n d  th o s e  m ig h t  go u n n o t ic e d  if th e y  
w e r e  n o t  e x a m in e d  m o r e  c lo s e ly .  A  c o n s id e r a t io n  of so m e  of th o s e  
fo a c to r s  p lu s  a n  a n a ly s i s  of th e  f in d in g s  fo l lo w s .
W o rd  M ean ing  Sub T e s t  
In  th is  a r e a  th e  e x p e r im e n t a l  g ro u p  o u t - g a in e d  th e  c o n t ro l  by  a 
m a r g i n  of 1. 62 to  0 .4 3 .  T he  r e s u l t s  of th e  p r e - t e s t  show ed  th a t  the  
c o n t r o l  o u t - s c o r e d  th e  e x p e r im e n t a l  by  a n  a v e r a g e  of I. 57 p o in ts  on 
w o r d  m e a n in g ;  th e  p o s t - t e s t  show s th e  c o n t r o l  g ro u p  a h e a d  by 0. 37 
p o in t s .  W hen  th e  d i f f e r e n c e  in  th o s e  g a in s  w a s  t e s t e d  w ith  a t - t e s t ,  
i t  w a s  found  to  be  s ig n i f ic a n t  a t  b e tw e e n  0. 05 a n d  0 .10  l e v e l s .
T h a t  l e v e l  of s ig n i f ic a n c e  is  su f f ic ie n t  to  r e j e c t  th e  h y p o th e s i s  th a t  t h e r e  
a r e  no d i f f e r e n c e s  in  g a in s  in  r e a d in g  r e a d i n e s s ,  a s  in d ic a te d  b y w o r d  
m e a n in g  m e a n  s c o r e s ,  b e tw e e n  th e  g ro u p  w h ic k  e x p e r ie n c e d  M a te r i a l  
O b je c ts  a s  a  r e a d in g  r e a d i n e s s  p r o g r a m  a n d  th e  g ro u p  w h ic h  e x ­
p e r i e n c e d  th e  H a r p e r  & Row R ea d in g  R e a d in e s s  P r o g r a m .  T h is  
le v e l  of s ig n i f ic a n c e  f a v o r s  th e  e x p e r im e n t a l  g ro u p .
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L is te n in g  Sub T e s t  
T he  g a in s  on th is  s u b - t e s t  w e r e  q u ite  c o m p a r a b le  f o r  b o th  g r o u p s ,  
i. e ,  , 1. 34 f o r  th e  c o n t r o l  an d  1. 43 fo r  th e  e x p e r im e n ta l  g ro u p .  The 
e x p e r im e n t a l  d id  o u tg a in  the  c o n t ro l  g ro u p .  The le v e l  of s ig n i f i ­
c an c e  of th a t  d i f f e r e n c e ,  w h ich  w a s  l e s s  th a n  0. 50 w hen  a  t - t e s t  
w as  a p p l ie d ,  d o es  n o t  w a r r a n t  th e  r e j e c t i o n  of th e  h y p o th e s is  th a t  
t h e r e  a r e  no d i f f e r e n c e s  in  g a in s  in r e a d in g  r e a d i n e s s ,  a s  in d ic a te d  
by l i s te n in g  s k i l l s  m e a n  s c o r e s  b e tw e e n  th e  g ro u p  w h ich  e x p e r ie n c e d  
M a te r i a l  O b je c ts  a s  a  r e a d in g  r e a d i n e s s  p r o g r a m  and  th e  g ro u p  
w h ic h  e x p e r i e n c e d  th e  H a r p e r  & Row R ead in g  R e a d in e s s  P r o g e a m ,
The h y p o th e s i s  of no d i f f e r e n c e  w a s  a c c e p t e d ,
M atch ing  Sub T e s t  
On th e  d e v e lo p m e n t  of the  a b i l i ty  to  m a tc h ,  the  e x p e r im e n ta l  
g ro u p  s c o r e d  a n  a v e r a g e  of 0. 89 p o in ts  p e r  s tu d e n t  lo w e r  th a n  the  
c o n t r o l  g ro u p  on th e  p r e - t e s t  y e t  o u t s c o r e d  th e  c o n t ro l  by  
0 ,2 0  p e r  s tu d e n t  on th e  p o s t - t e s t .  The e x p e r im e n t a l  o u tg a in ed  th e  
c o n t r o l  g ro u p  2. 81 to  1. 71. W hen th e  t - t e s t  i a  app-lied to  the  d i f ­
f e r e n c e  in  th o s e  g a in s  th e  l e v e l  of s ig n i f ic a n c e  o b ta in e d  i s  b e tw e e n  
0 .10  a n d  0 ,2 0  in  f a v o r  of th e  e x p e r im e n t a l  g ro u p .  T h a t  d i f f e r e n c e  
is  su f f ic ie n t  to  r e j e c t  th e  h y p o th e s i s  th a t  t h e r e  a r e  no d i f f e r e n c e s  
in  g a in s  in  r e a d in g  r e a d i n e s s ,  a s  in d ic a te d  by  m a tc h in g  a b i l i ty  m e a n  
s c o r e s ,  b e tw e e n  th e  g ro u p  w h ich  e x p e r im e n te d  M a te r i a l  O b je c ts
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a s  a  r e a d in g  r e a d i n e s s  p r o g r a m  and th e  g ro u p  w h ic h  e x p e r ie n c e d  
the  H a r p e r  & Row R ead in g  R e a d in e s s  P r o g r a m .  The d i f f e r e n c e  
w as  in  f a v o r  of the  e x p e r i m e n t a l  g ro u p .
A lp h ab e t  Sub T e s t  
On th e  a lp h a b e t  p r e - t e s t  th e  e x p e r im e n ta l  g ro u p  w a s  
o u ts c o r e d  by th e  c o n t r o l  by an  a v e r a g e  of 0. 70 p o in ts  
p e r  s tu d en t .  B oth  g ro u p s  show ed good ga in s  in  th is  a r e a  and  th e  
e x p e r im e n ta l  g ro u p  p u l le d  to  w ith in  0. 36 p o in ts  p e r  s tu d e n t  of the 
c o n t ro l  on  th e  p o s t - t e s t  to  e s t a b l i s h  a s u p e r io r  g a in  of 4, 29 fo r  
the  e x p e r im e n ta l  to  3. 84 f o r  th e  c o n tro l .  The le v e l  of s ig n i f i ­
can ce  f o r  th e  d i f f e r e n c e ,  a s  in d ic a te d  by  the  t - t e s t  w a s  l e s s  th a n  
0. 50. T h is  w a s  in s u f f ic ie n t  to  r e j e c t  th e  h y p o th e s i s  th a t  t h e r e  a r e  
no d i f f e r e n c e s  in g a in s  in  r e a d in g  r e a d i n e s s ,  a s  in d ic a te d  by  m e a n  
s c o r e s  on a lp h a b e t  u n d e r s ta n d in g ,  b e tw e e n  th e  g ro u p  w h ic h  e x p e r i ­
en ce s  M a te r i a l  O b je c ts  a s  a  r e a d in g  r e a d in e s s  p r o g r a m  and  th e  
g roup  w h ich  e x p e r ie n c e d  th e  H a r p e r  & Row R ead in g  R e a d in e s s  
P r o g r a m .  The h y p o th e s i s  of no d i f f e r e n c e  is  a c c e p te d  h e r e .
N u m b e rs  Sub T e s t  
The m o s t  s t r ik in g  d i f f e r e n c e s  in  th e  e n t i r e  r e s e a r c h  show ed  
up on th e  n u m b e r s  s u b te s t .  The e x p e r im e n ta l  g ro u p  w a s  ou t-  
s c o r e d  by  th e  c o n t r o l  g ro u p  on th e  p r e - t e s t  by  a n  a v e r a g e  of 
0 .6 9  p o in ts  p e r  s tu d e n t .  B oth  g ro u p s  a g a in  m a d e  good g a in s
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but on the  p o s t - t e s t  th e  e x p e r im e n t a l  g ro u p  o u t s c o r e d  the  c o n t ro l  by 
an  a v e r a g e  of 0. 53 p o in ts  p e r  s tu d en t .  T he  g a in s  w e r e  3 .8 4  fo r  the  
c o n t ro l  g ro u p  to  4 .2 9  fo r  th e  e x p e r im e n ta l  g ro u p .  The t - t e s t  y ie ld e d  
a l e v e l  of s ig n i f ic a n c e  of b e tw e e n  0. 10 and  0. 20 in  fa v o r  of the  e x p e r i ­
m e n ta l  g ro u p .  T h a t  le v e l  of s ig n i f ic a n c e ,  th e n ,  is  su f f ic ie n t  to  r e j e c t  
the  h y p o th e s i s  th a t  t h e r e  a r e  no d i f f e r e n c e s  in  g a in s  in  re a d in g  r e a d i ­
n e s s ,  a s  in d ic a te d  by m e a n  s c o r e s  on n u m b e r  s k i l l s ,  b e tw ee n  the  
g ro u p  w h ich  e x p e r ie n c e d  M a te r i a l  O b jec ts  a s  a r e a d in g  r e a d in e s s  
p r o g r a m  and th e  g ro u p  w h ich  e x p e r ie n c e d  the  H a r p e r  & Row R e a d ­
ing R e a d in e s s  P r o g r a m .  The d i f f e r e n c e  f a v o r s  the  e x p e r im e n ta l  
g ro u p .
C opying  Sub T e s t  
Copying r e p r e s e n t s  the  only  a r e a  in  w h ic h  th e  e x p e r im e n ta l  
g roup  w as  o u tg a in ed  by the  c o n t ro l  g ro u p . The d i f f e r e n c e  b e ­
tw e en  the  g ro u p s  on th e  p r e - t e s t  w a s  0. 12 p o in ts  p e r  s tu d en t  
in  f a v o r  of th e  c o n t ro l  g ro u p .  On th e  p o s t - t e s t  the  d i f f e r e n c e  
w as  0 , 2 6  p o in ts  p e r  s tu d e n t  a g a in  in  fa v o r  of th e  c o n t ro l  g ro u p .
The le v e l  of s ig n if ic a n c e  fo r  th e  d i f f e r e n c e  in  g a in s ,  u s in g  th e  t -  
t e s t ,  w a s  no t su f f ic ie n t  to  r e j e c t  the  h y p o th e s i s  th a t  t h e r e  a r e  no 
d i f f e r e n c e s  in  g a in s  in  r e a d in g  r e a d i n e s s ,  a s  in d ic a te d  by  m e a n  
s c o r e s  on copying  a b i l i ty ,  b e tw e e n  th e  g ro u p  w h ich  e x p e r ie n c e d  
M a te r i a l  O b je c ts  a s  a  r e a d in g  r e a d i n e s s  p r o g r a m  an d  the  g ro u p
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w hich  e x p e r ie n c e d  th e  H a r p e r  & Row R ead in g  R e a d in e s s  P r o g r a m .  
T he d i f f e r e n c e  f a v o r s  th e  c o n t r o l  g ro u p .
T o ta l  S c o r e s
T he  to ta l  s c o r e  f o r  the  p r e - t e s t  w a s  a n  a v e r a g e  of 7 1 .2 1  po in ts  
p e r  s tu d en t  fo r  the  c o n t r o l  an d  6 7 .2 8  p o in ts  p e r  s tu d e n t  f o r  the  e x ­
p e r i m e n t a l  g ro u p  w h ic h  is  a  d i f f e r e n c e  of 3. 93 p o in ts  p e r  s tu d en t .  
T he p o s t - t e s t  s c o r e s  w e r e  84. 03 p o in ts  p e r  s tu d e n t  f o r  th e  c o n t ro l  
and  8 3 .6 2  p o in ts  p e r  s tu d e n t  f o r  th e  e x p e r im e n t a l  g ro u p  r e p r e s e n t ­
ing a  d i f f e r e n c e  of on ly  0 ,4 1 ,  In th e  e x p e r im e n t a l  g ro u p  e a c h  of the  
37 s tu d e n ts  g a in ed  in  t o ta l  re a d in g  r e a d i n e s s  w h ile  in  the  c o n t r o l  
g ro u p ,  one s tu d e n t  sh o w ed  no c h an g e ,  fo u r  sh o w ed  a  lo s s  an d  27 
g a in e d .  The e x p e r im e n t a l  g ro u p  g a in ed  a n  a v e r a g e  of 16 .35  p o in ts  
p e r  s tu d en t  w h i le  th e  c o n t r o l  g ro u p  g a in ed  a n  a v e r a g e  of 12 ,81  p o in ts  
p e r  s tu d e n t .  T he  l e v e l  of s ig n i f ic a n c e  fo r  th e  d i f f e r e n c e  w as  b e ­
tw e en  0. 10 a n d  0 ,2 0 .  T h is  le v e l  is  s u f f ic ie n t  to  r e j e c t  th e  h y p o ­
th e s i s  th a t  t h e r e  a r e  no d i f f e r e n c e s  in  g a in s  in  r e a d in g  r e a d in e s s  
a s  m e a s u r e d  by  g a in s  in  m e a n  s c o r e s  b e tw e e n  th e  g ro u p  w h ich  
e x p e r ie n c e d  M a t e r i a l  O b je r ta  a s  a  r e a d in g  r e a d i n e s s  p r o g r a m  
an d  th e  g ro u p  w h ic h  e x p e r i e n c e d  th e  H a r p e r  & Row R ead in g  R e a d i ­
n e s s  P r o g r a m .  T he  d i f f e r e n c e  f a v o r s  th e  e x p e r im e n t a l  g ro u p .
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S o m e  R e f le c t io n s  on  th e  R e s u l t s  
In l ig h t  o f  th e  g r e a t e r  g a in s  by  th e  e x p e r i m e n t a l  g ro u p  in  five  
of th e  s ix  s u b - t e s t  a r e a s  one i s  a lm o s t  c o m p e l le d  to  a s k  h i m s e l f  
"How c a n  a s c ie n c e  p r o g r a m  o u t - p e r f o r m  a r e a d in g  r e a d i n e s s  
p r o g r a m  w h e n  c o m p a r e d  on r e a d in g  r e a d i n e s s  s t a n d a r d s ? "  The 
a n s w e r  to  t h i a  q u e s t io n  l ie s  in  th e  e x a m in a t io n  of tw o f a c to r s :
1, T he  n a tu r e  of th e  M a te r i a l  O b je c ts  u n i t  a n d  2. T he  p u rp o s e  
of e d u c a t io n .
T he  e x p e r im e n t a l  g ro u p  o u t - p e r f o r m e d  th e  c o n t r o l  g ro u p  
in  th e  a r e a s  of W o rd  M ean in g , L i s te n in g ,  M a tc h in g ,  a n d  N u m b e rs  
b e c a u s e  th e  m e m b e r s  of th e  e x p e r im e n t a l  g ro u p ,  th ro u g h  th e  u se  
of th e  M a t e r i a l  O b je c ts  u n i t ,  w e r e  a l lo w e d  to  h av e  c o n c r e t e  e x ­
p e r i e n c e s  in  e a c h  of th e s e  a r e a s  to  the  l im i t  of t h e i r  i n t e r e s t  and  
a b i l i ty .  The  c h i l d r e n  l e a r n e d  to  m a tc h  b e c a u s e  th e y  w e r e  a l lo w ed  
to  m a tc h  p r o p e r t i e s  to  o b je c ts  w i th  o b je c t s  th e y  co u ld  g r a s p ,  
m a n ip u la te  a n d  e v e n  a l t e r .  The  d ev e lo p e d  s k i l l s  in  l i s te n in g  
b e c a u s e  th e y  l i s te i ld d ,  no t so m u c h  to  th e  t e a c h e r  a s  to  t h e i r  
fe llow  s tu d e n ts  d e s c r ib in g ,  c la s s i fy in g  a n d  d i s c u s s in g  e x p e r i e n c e s .  
T h ey  l e à r n e d  w o r d  m e a n in g  w h en  w o rd s  w e r e  in v e n te d  by  th e  
t e a c h e r  (o r  t h e m s e lv e s )  a s  n e e d e d  to  d e s c r i b e  e x p e r i e n c e s  w ith  
o b je c t s .  N u m b e r  s k i l l s  w e r e  g a in ed  a s  th e y  s e r i a l  o r d e r e d  o b je c ts  
o r  g ro u p s  of o b je c t s .  T h ey  w e r e  o u tg a in e d  on  th e  copy ing  s u b ­
t e s t  b e c a u s e  th e y  d id n 't  do m u c h  copy ing . T h is  in v e s t i g a to r  h a s  no
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ex p lan a t io n ,  a t  t h i s  t i m e ,  f o r  th e  s u p e r i o r  g a in s  of th e  e x p e r im e n t a l
g ro u p  on th e  a lp h a b e t  s u b - t e s t .
The s e c o n d  f a c t o r  c o n c e r n s  a  v e r y  b a s ic  a r e a ,  th e  p u r p o s e  of
23e d u c a t io n .  In a  1961 s t a t e m e n t  th e  E d u c a t io n  P o l i c i e s  C o m m is s io n  
s ta t e s :
The p u r p o s e  w h ic h  r u n s  th ro u g h  an d  s t r e n g th e n s  a l l  
o th e r  e d u c a t io n a l  p u r p o s e s  - th e  c o m m o n  t h r e a d  of 
e d u c a t io n  - i s  th e  d e v e lo p m e n t  of the  a b i l i ty  to  th in k .
If th is  s t a t e m e n t  i s  a c c e p te d ,  the  im p l ic a t io n  is  u n d e n ia b le ;  in  o r d e r  
to  l e a r n  to  r e a d  th e  c h i ld  m u s t  f i r s t  h av e  d e v e lo p e d  s o m e  a b i l i ty  in  
the  r e a s o n in g  p r o c e s s .  A p e r s o n  n e e d  no t be  a b le  to  r e a d  in  o r d e r  
to  r e a s o n  b u t  is  th e  c o n v e r s e  t r u e ,  m u s t  a  p e r s o n  be a b le  to  r e a s o n  
to  r e a d ?  T h is  i n v e s t i g a to r  is  c o n v in ced  th a t  in d e ed  th i s  is  t r u e ,  
A lm y ^ ^  in d ic a te d  th a t  p r o g r e s s  in  b eg in n in g  re a d in g  i s  r e l a t e d  to 
p e r f o r m a n c e  in  c o n s e r v a t io n  t a s k s .  S ta f fo rd ^ ^  found th a t  th e  u s e  
of the  M a t e r i a l  O b je c ts  u n i t  w ou ld  a c c e l e r a t e  th e  a t t a in m e n t  of 
c o n s e r v a t io n  a b i l i t i e s .  The r e s e a r c h  d e s c r i b e d  in  th i s  d i s s e r t a t i o n  
show s th a t  th e  u s e  of M a t e r i a l  O b je c ts  c an  d ev e lo p  r e a d in g  r e a d i n e s s .  
The c o n c lu s io n  to  th i s  in v e s t ig a t io n  is  o b v io u s ,  to  b e s t  t e a c h  b e g in ­
n ing  r e a d in g ,  f i r s t  t e a c h  th in k in g ,  a s  r e p r e s e n t e d  by c o n s e r v a t io n  
r e a s o n in g .
^ ^ E d u c a t io n a l  P o l i c i e s  C o m m is s io n ,  T he  C e n t r a l  P u r p o s e  of 
A m e r i c a n  E d u c a t io n , N a t io n a l  E d u c a t io n  A s s o c ia t io n  of th e  
U nited  S ta te ,  1961, p . 12.
^ ^ A lm y , Op. C it .
^^Stafford , Op. C it.
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C o n c lu s io n
On th e  b a s i s  of th e  p re c e d in g  e v id en c e  i t  is  c o n c lu d e d  th a t  
th o se  c h i ld r e n  who e x p e r i e n c e d  th e  M a te r i a l  O b je c ts  u n i t ,  (a 
p a r t  of th e  f i r s t  y e a r ' s  w o r k  of a s c ie n c e  p r o g r a m  d e v e lo p e d  by  
the  S c ie n ce  C u r r i c u lu m  I m p r o v e m e n t  Study) a s  a  r e a d in g  r e a d in e s s  
p r o g r a m  e s ta b l i s h e d  s u p e r i o r  g a in s  in r e a d in g  r e a d i n e s s  a s  m e a ­
s u r e d  by the  M e t r o p o l i t a n  R ead in g  R e a d in e s s  T e s t  w h en  c o m p a r e d  
to  a g ro u p  w h ic h  u s e d  th e  H a r p e r  & Row R ead ing  R e a d in e s s  P r o g r a m .
It h a s  a l s o  s e r v e d  th e  a d d i t io n a l  fu n c tio n  of th e  d e v e lo p m e n t  of
26
s c ie n t i f ic  l i t e r a c y  a s  d e f in ed  by  T h ie r  ;
The in d iv id u a l  m u s t  h a v e  a c o n c e p tu a l  s t r u c t u r e  and  a 
m e a n s  of c o m m u n ic a t io n  th a t  e n a b le s  h im  to  i n t e r p r e t  
th e  in f o r m a t io n  a s  th o u g h  he h a d  o b ta in e d  i t  h im s e l f .
E d u c a t io n  Im p l ic a t io n s
Two m a j o r  im p l ic a t io n s ,  in  r e g a r d  to  e l e m e n ta r y  s c h o o ls ,  e m e rg e
27
f r o m  the  c o m b in a t io n  of th is  r e s e a r c h  an d  th a t  done by  A lm y  and 
28
S ta f fo rd  . T he  r e s e a r c h  d e s c r ib e d  in th is  d i s s e r t a t i o n  show s th a t  
the  M a te r i a l  O b je c ts  u n i t  fu n c t io n s  a s  b o th  a s c ie n c e  p r o g r a m  and  a 
re a d in g  r e a d i n e s s  p r o g r a m .  The c o m b in a t io n  of th e  t h r e e  s tu d ie s  
(A lm y, S ta f fo rd  a n d  K ellogg ) s t ro n g ly  im p l i e s  th a t  c o n s e r v a t io n  a b i l ­
i t ie s  a r e  s t ro n g  in d ic a to r s  of r e a d in g  r e a d i n e s s .
2 ^
R o b e r t  K a r p lu s  a n d  H e r b e r t  T h ie r ,  A N ew  L o o k  a t  E l e m e n ta r y  
School S c ie n c e , R and  M cN ally  an d  C o m p an y , C h ic ag o ,  1967.
27
A l m y .  Op. Cit .
28
Stafford,  Op. C ih
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R e s e a r c h  by  B lack w o o d  h a s  show n th a t  th e  m e a n  e x p e n d i tu re
fo r  s c ie n c e  in  e l e m e n t a r y  sc h o o ls  is  f r o m  44 to  60 c e n ts  p e r  p u p il
p e r  y e a r .  H o w ev e r  th e  m o d e ,  f o r  h is  s a m p le ,  in d ic a te s  th a t  the
l a r g e s t  p e r c e n t  of s c h o o ls  sp en t  f r o m  11 to  14 c e n ts  p e r  p u p il  I
S ince  s c ie n c e ,  w h en  ta u g h t by the  in q u i ry  m e th o d ,  is  a n  e x c e l le n t
30
s u b je c t  f o r  d ev e lo p in g  th e  c h i ld 's  a b i l i ty  to  th in k  , i t  w ou ld  s e e m  
th a t  s c h o o ls  w ould  be  w il l in g  to  in v e s t  a g r e a t e r  a m o u n t  fo r  s c ie n c e  
te a c h in g  (at l e a s t  a s  m u c h  a s  fo r  a f o r m a l  r e a d in g  r e a d i n e s s  p r o g r a m ) ,  
The f ig u r e s  s e e m  to  in d ic a te  th a t  th is  i s  not the  c a s e  an d  th a t  p a r t i c u ­
l a r l y  in  th e  p r i m a r y  g r a d e s  re a d in g  c o m e s  f i r s t .  A ny p r o g r a m  w h ich  
can  fu l f i l l  th e  n e e d s  of th e  re a d in g  r e a d in e s s  p r o g r a m ,  w h i le  a t  the  
s a m e  t im e  a llo w in g  th e  c h ild  to  h a v e  e x p e r i e n c e s  w h ich  w i l l  en h an ce  
h is  th in k in g  a b i l i ty  sh o u ld  be  w e lc o m e d  by th e  sch o o l s y s t e m s .  E s ­
p e c ia l ly  i f  th is  in v o lv e s  only  th e  e x p e n se  of a  s c ie n c e  p r o g r a m .
The seco n d  im p l ic a t io n  cou ld  l e a d  not only  to  s a v in g s  of m o n e y  
bu t a l s o  to  w ise  a n d  e c o n o m ic a l  u s e  of t e a c h e r  and  l e a r n e r  t im e .  
R ead ing  r e a d in e s s  t e s t s  su ch  a s  the  M e tro p o l i ta n  R ea d in g  R e a d in e s s  
T e s t ,  though  no t e x p e n s iv e  in  t e r m s  of d o l la r s  and  c e n t s ,  a r e  a t  
b e s t  s low  and  c u m b e r s o m e  to  a d m i n i s t e r  and  to  g r a d e .  S ince  the
29
P a u l  E .  B lack w o o d , " S c ie n c e  in  the  E l e m e n t a r y  S choo l.  " 
School L i f e , N o v e m b e r  1964, pp. 1 3 -15 , 2 7 -2 8 .
30
E l iz a b e th  F r i o t ,  "The R e la t io n s h ip  B e tw e e n  an  In q u iry  
T e a ch in g  A p p ro a c h  a n d  In te l le c tu a l  D evelopm ent? ',  u n p u b lish e d  
d i s s e r t a t i o n .  U n iv e r s i ty  of O k la h o m a , 1970.
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s t ro n g  r e l a t io n s h ip  e x i s t s  b e tw e e n  a b i l i t i e s  to  c o n s e r v e  and  re a d in g  
r e a d in e s s  th e s e  t e s t s  cou ld  be u s e d  a s  i n d i c a to r s  of r e a d in g  r e a d i ­
n e s s .  The c o n s e r v a t io n  t e s t s ,  in  a d d i t io n  to  b e ing  in e x p e n s iv e ,  a r e  
qu ick  and e a s y  to  a d m i n i s t e r  . The  t im e  s a v e d  co u ld  th e n  be u sed  
in  e x p e r i e n c e s  w h ich  dev e lo p  th ink ing  s k i l l s  th u s  h e lp in g  the  ch ild  
b e t t e r  p r e p a r e  to  r e a d .
S u g g e s t io n s  fo r  F u r t h e r  Study
The da ta  an d  e d u c a t io n a l  im p l ic a t io n s  f r o m  th is  s tu d y  s u g g e s t  
s e v e r a l  a r e a s  in  w h ic h  f u r th e r  s tu d y  is  n e e d e d .  A m o n g  th e s e  a r e  
the  following:
1. T he  fa c t  th a t  the  g i r l s  in  the  e x p e r im e n t a l  g ro u p  
o u tg a in e d  a l l  o th e r  g ro u p s  s e e m s  to w a r r a n t  f u r ­
t h e r  s tu d y  to  e x a m in e  a n y  s e x  r e l a t e d  d i f f e r e n c e s  
in  th e  d e v e lo p m e n t  of re a d in g  r e a d i n e s s .  The ty p e s  
of e x p e r i e n c e s  p ro v id e d  by the  M a t e r i a l  O b je c ts  
u n it  m a y  b e  m o r e  b e n e f ic ia l  in  d ev e lo p in g  re a d in g  
r e a d i n e s s  in  one s e x  th a n  in  th e  o th e r .
2. A n  a n a ly s i s  of th e  e x p e r i e n c e s  p ro v id e d  by  M a te r i a l  
O b je c ts  sh o u ld  be  u n d e r ta k e n  and  a  s tu d y  d e s ig n e d  to  
d e te r m in e  w h ic h  of th e  e x p e r i e n c e s  s e e m  to  be m o s t  
f ru i t fu l  in  th e  d e v e lo p m e n t  of r e a d in g  r e a d i n e s s .
3 l Qp. Cit.  , Stafford, pp. 2 6 -33 .
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3. I n q u i r y - c e n t e r e d  p r o g r a m s  in  s u b je c t s  o th e r  th a n  
s c ie n c e ,  sh o u ld  be  t e s t e d  a s  r e a d in g  r e a d i n e s s  to  
d e t e r m i n e  if  s i m i l a r  r e s u l t s  c a n  be  o b ta in e d .
4. A  lo n g i tu d in a l  s tu d y  sh o u ld  be  in i t i a te d  to  c o m p a r e  
th e  r e a d in g  a b i l i t i e s  of the  g ro u p  w h ich  a t t a in e d  
r e a d in g  r e a d i n e s s  w ith  M a te r i a l  O b je c ts  u n i t s  
a n d  th e  g ro u p  w h ic h  u s e d  th e  t r a d i t i o n a l  r e a d i n e s s  
p r o g r a m .
5. In v iew  of th e  g a in s  a c h ie v e d  b y  th e  e x p e r im e n t a l  
g ro u p  in  n u m b e r ,  th e  r e l a t io n s h ip  b e tw e e n  th e  u s e  
of M a t e r i a l  O b je c ts  a n d  the  d e v e lo p m e n t  o f  a r i t h -  
m a t i c  s k i l l s  sh o u ld  b e  s tu d ie d .  P e r h a p s  th e  
M a te r i a l  O b je c ts  u n i t  cou ld  s e r v e  a  th r e e f o ld  
p u r p o s e .
6. A s tu d y  sh o u ld  b e  d e s ig n e d  to  d e t e r m in e  m o r e  
p r e c i s e l y  th e  c o r r e l a t i o n  b e tw e e n  th e  d e v e lo p ­
m e n t  of c o n s e r v a t io n  a b i l i t i e s  a n d  r e a d in g  r e a d i n e s s .
BIBLIO G RA PH Y
BIBLIOGRAPHY
A lm y , M il l ie .  P s y c h o lo g ic a l  B ack g ro u n d  fo r  th e  SCIS E l e m e n ta r y  
S c ie n c e  P r o g r a m .  B e r k e le y ,  S c ien ce  C u r r i c u lu m  I m p r o v e m e n t  
S tudy, 1967,
A lm y , M il l ie .  Young C h i ld r e n 's  T h ink ing , New Y o rk : T e a c h e r s  
C o lleg e  P r e s s ,  C o lu m b ia  U n iv e r s i ty .  1967.
A u s t in ,  M a r y  C. an d  C o le m a n  M o r r i s o n ,  " T h e  F i r s t  R " . The 
H o w a r d  R e p o r t ,  R ead ing  in  the  E l e m e n ta r y  S c h o o ls . New 
Y ork : M a c M il la n  Co. , 1963.
B lackw ood , P a u l  E .  " S c ie n c e  in the E l e m e n t a r y  Schoo l,  " School 
L ife ,  N o v e m b e r  1964.
B u t ts ,  D av id . " T h e  P r i c e  of C h a n g e ."  S c ie n ce  a n d  C h i ld re n ,
A p r i l  1969,
D av id so n , H e le n  P .  "A n  E x p e r im e n ta l  Study of B r ig h t ,  A v e ra g e ,
A nd D ull C h i l d r e n  a t  th e  F o u r  Y e a r  M en ta l  L e v e l . "  G en e tic  
P sy c h o lo g y  M o n o g ra p h s ,  Vol. 9 (1931), No. 3, 4.
D u rk in ,  D e lo r e s .  " C h i ld r e n  Who R ead  B e f o re  G ra d e  O ne, " The 
R ead in g  T e a c h e r . Vol. 14, (Jan .  1961),
E d u c a t io n a l  P o l i c i e s  C o m m is s io n ,  E d u c a t io n  an d  the  S p i r i t  of
S c i e n c e . W ash in g to n  D . C . : N a tio n a l  E d u c a t io n  A s s o c ia t io n ,
E d u c a t io n a l  P o l i c i e s  C o m m is s io n .  The C e n t r a l  P u r p o s e  of
A m e r i c a n  E d u c a t io n .  W ash ing ton  D. C. : N a t io n a l  E d u c a t io n  
A s s o c ia t io n .  1961.
G a te s ,  A r t h u r ,  " T h e  N e c e s s a r y  M en ta l  A ge fo r  B eg inn ing  R e a d in g ,"  
E l e m e n t a r y  S choo l J o u r n a l , Vol. 37, M a r c h  1937.
H unt, J , M cV. I n te l l ig e n c e  an d  E x p e r i e n c e s ,  R onald  P r e s s ,
New Y o rk ,  1961.
J a c o b s o n ,  W i l la r d  a n d  A l le n  Kondo. SCIS E l e m e n t a r y  S c ie n ce  
S o u r c e b o o k . B e r k e le y :  U n iv e r s i ty  of C a l i fo rn ia ,  1968.
K a r p lu s ,  R o b e r t .  One P h y s i c i s t  L ooks  a t  S c ie n ce  E d u c a t io n ,  
B e rk e le y :  SCIS, 1963.
45
46
M e y e r ,  A do lphe  E .  An E d u c a t io n a l  H is to ry  of th e  W e s te r n  W orld .
New York: M c G ra w -H i l l  B ook C om pany , 1965.
N eu m an , D ona ld  B . "T h e  In f luence  of S e le c te d  S c ie n c e  E x p e r ie n c e s
on th e  A t ta in m e n t  of C o n c r e te  O p e ra t io n s  by  F i r s t  G ra d e  Children". 
P a p e r  r e a d  b e f o r e  42nd  m e e t in g  of th e  N a t io n a l  A s s o c ia t io n  fo r  
R e s e a r c h  in  S c ie n c e  T e a c h in g ,  P a s a d e n a ,  C a l i fo rn ia ,  F e b r u a r y
1969.
O 'B r ie n ,  Jo h n  A. R ead ing : I t s  P sy c h o lo g y  an d  P e d a g o g y . New 
Y ork : A p p le to n  C e n tu ry  Co. 1921.
R as lo w , S idney . "R ea d in g  R e a d in e s s  an d  R ead ing  A c h ie v e m e n t  
in  th e  F i r s t  G r a d e " ,  J o u r n a l  of E x p e r im e n ta l  E d u c a t io n , Vol.
9 (Dec. 1940).
S c ien ce  C u r r i c u lu m  I m p r o v e m e n t  Study, M a te r i a l  O b je c ts  T e a c h e r ' s  
G u id e , P r e l i m i n a r y  E d . , (Boston: D .C .  H e a th  C o . , 1966)
S m ith ,  J a m e s  A. C r e a t iv e  T e a ch in g  of R ead in g  and  L i t e r a t u r e  
in  E l e m e n ta r y  S c h o o l . B o s to n ,  M a s s a c h u te s :  A lly n  an d  
B ac o n  I n c . , 1967.
S ta ffo rd ,  D onald  G . "T h e  In f luence  of the  F i r s t  G ra d e  P r o g r a m  of 
th e  S c ie n ce  C u r r i c u lu m  I m p r o v e m e n t  S tudy on th e  R a te  of 
A t ta in m e n t  of C o n s e r v a t io n " ,  (u n p u b lish ed  d o c to r a l  d i s s e r t a t i o n .  
U n iv e r s i ty  of O k lah o m a , 1969
T h ie r ,  H e r b e r t  and  R o b e r t  K a r p lu s .  "S c ie n c e  T e a ch in g  is  B ecom ing  
L i te r a te ' . "  E d u c a t io n a l  A ge  ( J a n u a r y / F e b r u a r y  1966).
W ein b e rg ,  G .H .  an d  J . A . S c h u m a k e r .  S t a t i s t i c s  A n In tu it ive  
A p p r o a c h , (B e lm o n t,  C a l i fo rn ia :  W ad sw o r th  P u b l i s h in g  
C om pany , I n c . ,  1965).
A P P E N D IX  A
A PPEN D IX  A
AN O V ERV IEW  O F TH E FIR S T  GRADE PR O G R A M  O F THE 
SC IE N C E  C U R R IC U LU M  IM P R O V E M E N T  STUDY
T he  f i r s t  g r a d e  p r o g r a m  of SCIS c o n s i s t s  of a p h y s ic a l  
s c ie n c e  u n it ,  M a t e r i a l  O b je c t s , an d  a l i fe  s c i e n c e  u n i t .  O rg a n is m s  
T he  fo llow ing  is  a b r i e f  o v e rv ie w  of e ach  of th e  M a t e r i a l  O b jec ts  
u n i ts  ta k e n  f r o m  th e  t e a c h e r s  gu ide  fo r  th e  u n i t .
M a te r i a l  O b jec ts
T he  c o n c e p t  th a t  m a t t e r  e x i s t s  and  h a s  p r o p e r t i e s  is  one of 
th e  f i r s t  a b s t r a c t i o n s  th e  ch ild  is  ab le  to  u n d e r s t a n d  an d  d ea l  w ith . 
T h u s ,  a f t e r  th e  i n t r o d u c to r y  w o rk  in  k i n d e r g a r t e n ,  the  f i r s t  SCIS 
un it  p r e s e n te d  to  th e  ch ild  is  M a te r i a l  O b j e c t s . In i t  he  l e a r n s  to 
ap p ly  th is  b a s ic  c o n ce p t .
M a t e r i a l  O b je c ts  in t r o d u c e s  the  ch ild  to  the  fu n d a m e n ta l  c o n ­
c ep ts  of o b je c t s  and  t h e i r  p r o p e r t i e s .  It l e a d s  h im  to  m a n ip u la te ,  
d e s c r i b e ,  c o m p a r e ,  an d  change  th e  f o r m  of s a m p le s  of m e ta l s ,  
w o o d s ,  p l a s t i c s ,  g r a n u l a r  m a t e r i a l s ,  l iq u id s ,  g a s e s ,  e tc .
T h is  o v e rv ie w  is  ta k e n  f r o m  the  T e a c h e r ' s  G uide fo r  
M a te r i a l  O b je c t s ,  pp. ix -x .
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T he m a in  o b je c t iv e  of the  u n i t  is  to  t e a c h  th e  c h i ld  to  
r e c o g n iz e  m a t e r i a l  o b je c t s  in  h is  own e n v i r o n m e n t .  The o b ­
j e c t s  t h e m s e l v e s  a r e  to  be d i s t in g u is h e d  f r o m  t h e i r  p r o p e r ­
t i e s ,  In the  f i r s t  tv/o c h a p te r s  th e  c h i ld  l e a r n s  to  u n d e r s t a n d  
and  u s e  th e  w o rd  o b je c t  a s  a t e r m  fo r  r e f e r r i n g  to  a  p ie c e  of 
m a t t e r .  The r a n g e  o f o b je c t s  u s e d  it: a s  b r o a d  a s  c o n v e n ie n t ly  
p o s s ib le .  T h e  pup il  o b s e r v e s  m a n ip u la te s  r ig i d ,  w e l l - d e f in e d  
o b je c t s  su ch  a s  r o c k s  a n d  tw ig s ,  wood d u s t ,  s a m p l e s  of l iq u id  
su ch  a s  g ly c e r in  in  a  j a r ,  l iv in g  o r g a n i s m s ,  an d  s a m p le s  of 
gas  such  a s  a i r  in  a b a l lo o n .
F o r  c o n t r a s t ,  one  c an  c o n s id e r  w h a t  w ould  no t be o b je c t s  
in th i s  s e n s e .  A ll  a b s t r a c t i o n s  su ch  a s  love  and  h a te ,  t im e  and  
s p a c e ,  b e a u ty  a n d  c o l o r ,  h u n g e r  and  t h i r s t ,  a r e  e x a m p le s  of 
th in g s  th a t  a r e  not m a t e r i a l  o b je c t s .  T h e  w o rd  th in g ,  w h ich  
c an  be u s e d  to  r e f e r  to  a b s t r a c t i o n s ,  h a s  too  b r o a d  a m e a n in g  
to  b e  u s e f u l  in  a s c i e n c e  p r o g r a m  w h ic h  t r i e s  to  c o m m u n ic a te  
a co n ce p t  of m a t t e r .  T h e  c o n t r a s t  b e tw e e n  o b je c t s  an d  n o n ­
o b je c t s  is  in t r o d u c e d  in  l a t e r  u n i ts ;  in  th is  u n i t ,  th e  ch ild  b e ­
c o m e s  a c q u a in te d  w i th  th e  o b je c t s  in  h is  e n v i r o n m e n t  a n d  m e r e ­
ly  d i s t in g u is h e s  th e  o b je c t s  f r o m  th e i r  p r o p e r t i e s .
The first chapter u ses fam iliar objects in the classroom  
home and playground to introduce the concepts of object and
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p r o p e r ty .  T he  new  id e a s  a r e  th e n  a p p l ie d  to  o th e r  o b je c t s ,  to 
p la n ts  an d  a n im a l s  a n d  t h e i r  p a r t s ,  and  to  c o l le c t io n s  of b u tto n s  
and  w ooden  b lo c k s  th a t  c a n  be s o r t e d  a c c o rd in g  to  a  n u m b e r  of 
p r o p e r t i e s  su ch  a s  s h a p e ,  c o lo r ,  t e x tu r e  and  s iz e .
In C h a p te r  Tw o, the  c h i ld 's  c o m p a r i s o n  of s i m i l a r l y  
sh ap ed  p ie c e s  of a lu m in u m ,  b r a s s ,  p in e ,  w a ln u t ,  v in y l ,  and 
p o ly s ty re n e  le a d s  to  the  in t ro d u c t io n  of th e  c o n c e p t  of m a t e r i a l .  
T h is  c o n c e p t  is  th e n  a p p l ie d  in  a d d i t io n a l  w o rk  w ith  o th e r  m e ta l s  
and  v a r io u s  k inds  of w ood, a s  w e l l  a s  w ith  r o c k s ,  l iq u id s ,  and  
g a s e s .
In C h a p te r  T h r e e ,  c o m p a r i s o n  s ig n s  ( y a n d  ) and 
s e r i a l  o r d e r in g  in t r o d u c e  a s e m iq u a n t i t a t iv e  a s p e c t  to  th e  c h i ld 's  
c o m p a r i s o n  of o b je c t s .
C h a p te r  F o u r  a l lo w s  th e  c h i ld  to  c a r r y  out e x p e r im e n t s  
in  w h ich  he c o l l e c t s  e v id en c e  about the  m a t e r i a l  of w h ic h  lu m p  
s u g a r  and  r o c k  can d y  a r e  c o m p o se d ,  t e s t s  w h e th e r  o b je c ts  f loa t 
o r  s ink  in  w a t e r ,  an d  u s e s  a i r  to  d is p la c e  w a te r  f r o m  s u b m e r g e d  
c o n ta in e r s .  T h e s e  e x p e r im e n t s  g ive  th e  c h i ld  o p p o r tu n i t ie s  to  
app ly  w ha t h e  h a s  l e a r n e d  a b o u t  m a t e r i a l  o b je c ts  an d  t h e i r  p r o p ­
e r t i e s ;  th e  e x p e r im e n t s  a l s o  p ro v id e  a n  i n f o r m a l  in t r o d u c t io n  to  
the  c o n ce p t  of s y s t e m s ,, w h ich  is  the  s u b je c t  of a  l a t e r  p h y s ic a l  
s c ie n c e  u n i t  in  th e  SCIS p r o g r a m .
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W hile  d e a l in g  w ith  m a t e r i a l  o b je c ts  in  th i s  u n i t ,  the  ch ild  
w i l l  dev e lo p  v a r io u s  a t t i tu d e s ,  a b i l i t i e s ,  an d  s k i l l s ,  inc lud ing  
h a b i t s  of c a r e f u l  o b s e r v a t io n ,  a  v o c a b u la ry  th a t  i s  u s e fu l  in  
d e s c r ib in g  o b je c t s ,  m e th o d s  of r e c o r d in g  o b s e r v a t io n s  and 
e x p e r i e n c e s ,  a n d  the a b i l i ty  to  d i s c r im in a t e  f ine  d i f f e r e n c e s  
a n d  to  r e c o g n iz e  b ro a d  s i m i l a r i t i e s .
H o p e fu l ly  e a c h  c h i ld  w il l  h av e  m a n y  and  v a r i e d  e x p e r ie n c e s
in;
1. m a n ip u la t in g  a n d  o b s e r v in g  d i f f e r e n t  k in d s  of o b je c ts ;
2. d e s c r ib in g  th e  p r o p e r t i e s  of o b s e r v e d  o b je c ts ;
3. c o m p a r in g  an d  s o r t in g  o b je c t s ,  w ith  c lo s e  a t te n t io n  
to  t h e i r  p r o p e r t i e s ;
4. d ev e lo p in g  th e  co n cep t  of m a t e r i a l  - -  th e  " s tu f f"  th a t  
m a k e s  up a n  ob ject ;
5. ap p ly in g  c e r t a i n  m a th e m a t i c a l  c o n c e p ts  to  c o n c r e te  
s i tu a t io n s ;
6. a c t in g  upon  and  e x p e r im e n t in g  w ith  o b je c ts  in  the  so l id ,  
l iq u id ,  a n d  g a se o u s  p h a s e s ;
7. u s in g  c e r t a i n  to o ls  su ch  a s  a m a g n i f i e r ,  a  m o r t a r  and 
p e s t l e ,  an d  a  m e d ic in e  d ro p p e r ;
8. k e ep in g  a r e c o r d  of o b s e r v a t io n s ;
9. w o rk in g  w i th  o th e r  c h i ld r e n  a s  p a r t  of a  t e a m .
F r e q u e n t  u s e  of the  q u e s t io n  "W hat is  y o u r  e v id e n c e ? "  
c a n  h e lp  th e  c h i ld r e n  in  m a n y  w a y s .  W h en e v e r  a c h ild  m a k e s  
a n d  r e p o r t s  a n  o b s e r v a t io n ,  d ra w s  a n  in f e r e n c e ,  o r  s t a t e s  a 
c o n c lu s io n ,  th e  t e a c h e r  sh o u ld  a s k  th is  q u e s t io n  o r  a s i m i l a r  
o ne . The c h i ld 's  a n s w e r s  w i l l  h e lp  th e  t e a c h e r  a n a ly z e  an d  
e v a lu a te  h i s  a b i l i ty  to  o b s e r v e  a n d / o r  m a n ip u la te  o b je c t s  an d  
to  u s e  h is  o b s e r v a t io n s  in  m a k in g  d e c i s io n s .  In ad d i t io n ,  a s  
d i f f e r e n t  c h i ld r e n  r e p o r t  v a ry in g  e v id e n c e  w h ile  o b s e rv in g  
a n d  m a n ip u la t in g  s i m i l a r  o b je c t s ,  the  t e a c h e r  w i l l  h a v e  e x ­
c e l l e n t  o p p o r tu n i t ie s  fo r  p ro m o t in g  p u p i l - to - p u p i l  d i s c u s s io n s  
ab o u t  th e  e v id e n c e .  W ith the t e a c h e r ' s  g u id a n ce ,  th e s e  d is  ­
c u s s io n s  c a n  le a d  th e  c h i ld r e n  to  d e c id e  th a t  th e y  n e ed  to  o b ­
t a in  f u r t h e r  e v id e n c e  to  s e t t l e  th e  c o n t r o v e r s i e s .  S i tu a t io n s  
su ch  a s  th e s e  w il l  i n c r e a s e  th e  c h i ld 's  i n t e r e s t  an d  in v o lv e ­
m e n t  in  th e  c o n c r e te  o p e ra t io n s  w h ic h  a r e  a t  th e  c o r e  of th is  
u n it .
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